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. , $\mathrm{D}\mathrm{A}\mathrm{G}$ $G=(V, E)$ –





1 $v\in V$ opt(v)
.
2 $(f\mathit{2}f)$
$v\in V$ $e$-value $e(v)$
.
(1) $v$ ,e(v) $=0$ .
(2) $v$ , $v$ $u$ $e(u)$
, $e(u_{1})\geq e(u_{2})\geq\cdots\geq$
$e(u_{p(v)} )$ . $p(v)$ , $v$
. $k(v)= \min$($p(v),$ $\tau$ 1) , $e(v)=$
$1 \leq i\leq k(v)\max(e(u_{i})+i)$ .




pred(u) $=$ $\cup$ $(p\mathrm{r}ed(u’)\cup\{u’\})$
$(u’,u)\in E$
, $u$ pred(u) $=\emptyset$
. , $V’\subseteq V$ ,pred(V’) $=$
$\bigcup_{u\in V}$ , pred(u) .
4 ,DAG $G$ $=$
$(V, E)$ $(U_{1}, U_{22}E’)$
.
$U_{1},$ $U_{2}$ $\subseteq$ $V\backslash \{v^{*}\},$ $U_{1}\cap U_{2}$ $=\emptyset$ , $E’$ $\subseteq$
$E\cap(U_{2}\mathrm{x}U_{1})$
5 $(U_{1}, U_{2}, E’)$
$(V_{1}, V_{2}, E’’)$ $(U_{1}, U_{2}, E’)$
, $(V_{1}, V_{2}, E’’)$ $v,$ $v’\in V_{1},$ $v\neq v’$








$v\in V$ , l $ow$-value l $ow(v)$
. $(p(v),k(v)$ 2
). $p(v)\leq\tau+1$ ,low(v) $=e(v)(=p(v))$. $p(v)>\tau+1$ , $k(v)=\tau+1$ ,
- $k(v)\leq e(v)<2k(v)$
$*k(v) \leq e(v)<\frac{1}{r_{1}-1}k(v)$ ,‘ow(v)
7





$*2k(v)$ $\leq$ $e(v)$ $\leq$ $\infty 3(r_{1}-r_{2}+13r+2k(v)$
,low(v) 7
, $2e(v)\leq$
low(v) $\leq e(v)+\ovalbox{\tt\small REJECT} 3r+23(r_{1}-r_{2}-2)k(v\rangle$ .
$* \frac{3r_{1}+2}{3(r_{1}-r_{2}+1)}k(v)\leq e(v)<3k(v)$ ,
low(v)=e(v)
- $e(v)\geq 3k(v)$ , $v$
$u$ low(u) , $low(u_{1})\geq$
$low(u_{2})$ $\geq$ . . . $\geq$ $-low(u_{\mathrm{p}(v)})$ ,
low(v) $= \max_{\mathrm{i}1\leq\leq k\langle v)}(low(u_{i})+i)$ .
$k(v)$ $\leq$ $e(v)$ $<$ $\frac{1}{r_{1}-1}k(v),$ $2k(v)$ $\leq$ $e(v)$ $\leq$
$\ovalbox{\tt\small REJECT} 3r+23(r_{1}-r_{2}+1)k(v)$ \sim ow( $v$ –
7 .
,low(v) $\leq opt(v)$ [1]
. $e(v)\leq low(v)$ ,low(v)
$e(v)$ .
4 $s$ 1
1 1 ( 6)
$s$ 1 $(s\geq 1)$ 6
$(U_{1}, U_{2}, E’)$
$(V_{1}, V_{2}, E’’)$ $s$ 1
, $(V_{1}, V_{2}, E’’)$ $v,$ $v’\in V_{1},$ $v\neq$
pred(v)\cap pred(v’) $=\emptyset$ $1\leq|pred(v)|\leq s$
. , $|E’’|$
$s$ 1 .






. $V_{1}$ $M_{i}’$ , $m_{i}$
$M_{i}’=\cup P_{x}i\leq x\leq s$
, $m_{i}=|M_{i}’|$
$18\mathrm{B}$
. , $s$ 1 8’ 1
, $mj$ .
,j $\leq s$ $j\leq s’$ .
, $\sigma$ : $V_{2}arrow\{1,2, \cdots, s\}$ $u’\in V_{1}$
, $\{\sigma(v’)|v’\in pred(v)\}=\{1, \cdots 1|pred(v)|\}$
,
$i1/I_{i}=\{u|\sigma(u)=i, u\in V_{2}\}$ .
$\Lambda/I_{i}$ $\sigma$
$i$ $V_{2}$






. , DAG $G=(V, E)$
8 1 $(V_{1}, V_{2}, E’’)$ .
$u\in N_{s}$ $u’\in$ pred(u) $u’\in M_{s}’$
$u’$ , ,$pred(N_{s})$ $\underline{\subseteq}$
$V_{2} \cup(\bigcup_{1\leq i<s}N_{i})$ , $s$ 1
$(V_{1}’, V_{2}, E’’’)$
. $(V_{1}, V_{2}, E’’)$ , $(t, u’)\in E’’,$ $(t, u)\in$
$E$ $t$ , $E”’=E”\backslash$
$(t, u’)\cup(t, u),$ $V_{1}’=V_{1}\backslash u’\cup u$ . ,





$(U_{1}, U_{2}, E’)$ $s$ 1
,
$v_{1},$ $v_{1}’,$ $\cdots,$ $v_{t},$
$v_{t}’,$ $\cdots$ , $v_{q)}v_{q}’$ $\mathrm{A}1\mathrm{t}\mathrm{e}\mathrm{r}\mathrm{n}\mathrm{a}\mathrm{t}i\mathrm{n}_{\mathrm{t}\supset}\sigma \mathrm{P}\mathrm{a}\mathrm{t}\mathrm{h}^{1}$
.
$1\leq t\leq q$ ,. $v_{1}\in N_{s}\Lambda v_{q}’\in$ $U_{2}\backslash V_{2}$ A $vt\in V_{1}\Lambda v_{t}’\in U_{2}$. $(v_{t-1}’, v_{t})\in E’’\Lambda(v_{t}’,v_{t})\in E’\backslash E’’$
Alternating Path
1 .
1 $N_{\mathit{8}}$ $v_{1}$ Alternat-
$ing$ Path $v_{1},$ $v_{1’ t}’\ldots,$$v,$ $v_{t}’,$ $\cdots,$ $v_{q},v_{q}’$ .
$[perp] \mathrm{A}\mathrm{u}\mathrm{g}\mathrm{m}\mathrm{e}\mathrm{n}\mathrm{t}\mathrm{i}\mathrm{n}\mathrm{g}$ Path [5]
6 Zigzag $\grave{;}\not\equiv\backslash$






$L_{q}:=\{u|u\in pred(L_{q-1}’)\cap U_{2}\}-\cup L_{j}j\leq q-1$
$L_{q}’:=\{u’|(u, u^{l})\in E’’\Lambda u\in L_{q}\}$
until $L_{q}=\emptyset$
$L:=\cup L_{\mathrm{j}}j\leq q’ L’.--\cup L_{j}’j\leq q$
$L_{q}\subseteq V$ , $|V|$
.
1 $v\in L$ $v’\in N_{s}$
, $v$ $v’$
.
, Zigzag $U_{2}\backslash V_{2}$
.













(1) $p(v^{*})\leq\tau+1$ , $v^{*}$ $p(v^{*})$
, .




. $k(v^{*})=\tau+1$ . opt(v*) $\geq$
$k(v^{*})$ , ,$v^{*},p(v$ ‘ $)$ , k( ), opt(v*)
$v,p,$ $k$ , opt . $v$
$\mathrm{e}$-value $u_{1},u_{2},$ $\cdots,$ $u_{p}$
.
4,5,6,8,9,10 opt l $ow(v)$
opt .
4 $k \leq e(v)<\frac{1}{r_{1}-1}k$ , $i(0\leq$
$i<\tilde{3-\mathrm{r}_{1}}r-1k\Lambda i\in N\rangle$ $x((r_{1}-1)(k+i)\leq$
$x\leq k-1\Lambda x\in N)$ , $opt\geq k+i$




,low(v) $= \max(e(v)_{?}k+i)$ ,)
5 $k$ $\leq$ $e(v)$ $\frac{1}{r_{1}-1}k$ ,
$i$ $( \frac{T}{3}-\mapsto^{-1}kr_{1}\leq i<\frac{2}{r_{1}}---\underline{r}[perp] 1k \Lambda i\in N)$
$x$ ( $(r_{1}-1)(k+i)\leq x\leq k-1$ A $x\in N$)
, $opt\geq k+i$ $e(u_{x})\geq i+1$ ,
.
(i). $e(u_{x+1})\geq i+\cdot 1$
$(iij$ .
(iii).
6 4, 5 .
6 $k \leq e(v)<\frac{1}{r_{1}-1}k$ $opt\geq k$ ,
.
.
7 $\frac{1}{r_{1}-1}k\leq e(v)<2k$ , $r_{1}$
.
1 4,5,6, 7 , $k<low(v)<zk(1\leq$
$z< \frac{5}{12})$ $i$ $\frac{37}{6}.\cdot-\mapsto$
$3r_{1}-\overline{4}k$
$r_{1}$ . ,zk\leq low(






1 1 ,k $\leq e(v)<2k$ ,
$r_{1}= \frac{26}{17}$
.
8 $2k \leq e(v)<2k+\frac{4_{\Gamma 2}-2r-3}{-2r_{2}+2r_{1}+2}k$
$i(0 \leq i<\frac{4_{\Gamma_{-)}}\cdot-2r_{1}-3}{-2r_{2}+2r_{1}+2}k<k)$
$x((2r_{2}-r_{1}-1)k+(r_{2}-r_{1})i\leq x\leq$
$k-1\Lambda x\in N)$ ( $N$ : ) ,
$opt\geq 2k+i$ $e(u_{x})\geq k+i+1$ ,
(i) $-(iii)$ .
$(\iota)$ . $e(u_{x+1})\geq k+i+1$
(ii). $opt \geq 2k+i\frac{1}{1}1$
(iii). $r_{2}(=1.7)$ . (
, low(v) $= \max(e(v), 2k+i)$ )
(i). $e(u_{x+1})\geq k+i+1$
(ii). $opt\geq 2k+i+1$
$i$). $r2(=1.7)$ . (
, low(v) $= \max(e(v), 2k+i)$ )
. $opt \geq 2k+\frac{6r-3r-4}{3(-r_{2}+r_{1}+1)}k$. $r_{2}$
11 $2k+ \frac{6r\underline{\circ}-3r-4}{3(-r_{2}+r_{1}+1)}k\leq e(v)<3k$ ,
$r_{2}(=1.7)$
2 8,9,10,11 , $2k\leq e(v)<3k$ ,
$r_{2}$ .
2 $c\geq$ $2$ $ck$ $\leq$






$b(\geq 2)$ 1 $b$ $T_{1},$ $\cdots,$ $\ovalbox{\tt\small REJECT}$
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